The rust fungus Puccinia vincae was found for the first time in Australia on blue periwinkle (Vinca major). Puccinia vincae was confirmed by comparison of the ITS2-LSU region to reference sequences from Europe as well as by morphology.
leaves (
. Urediniospores were ellipsoid, oval or globose, echinulate, [28] [29] [30] [31] [32] [33] [34] [35] d & e, central) . Teliospores were 2-celled, with longitudinal stripes and warts, 37-46 × 21-25 μm (Fig. 1, d & e ). The collection from Stirling (BRIP 70683) showed conspicuous shoots with small spermogonia on the abaxial surface of smaller and lighter green leaves (Fig. 1, f) . Other plants had small yellow spots (Fig. 1 g) on healthy looking leaves with dark brown powdery telia on the abaxial surface. The rust was morphologically identical to Puccinia vincae (Hernandez et al. 2002) . All specimens were deposited in the Queensland Plant Pathology Herbarium (BRIP).
DNA was extracted from single pustules of four specimens (Table 1 , excluding BRIP 70683) using the DNeasy Ultra Clean Microbial Kit (Qiagen, Hilden). One pustule from each specimen was placed in a 2 mL plastic reaction tube and homogenized in a Tissue Lyser (Qiagen, Hilden) with glass beads (0.5-6.35 mm diam.) at 25 Hz for 90 s. The ITS2 to large subunit (LSU) region of ribosomal DNA(rDNA) was amplified by PCR with high fidelity Phusion® DNA Polymerase (New England Biolabs,MA, USA), using the primers Rust2INV (Aime 2006) and LR6 (Vilgalys and Hester 1990) , and annealing conditions of Aime (2006) . Unpurified PCR product was cleaned and sequenced by the Australian Genome Research Facility (AGRF, Brisbane). The LSU sequences were deposited in GenBank (Table 1) .
We used a phylogenetic species hypothesis to compare Australian rust specimens on Vinca major to sequences of P. vincae in GenBank and a specimen of P. cribrata collected from Germany (BRIP 69907). LSU sequences that represented three monophyletic groups of Puccinia (Dixon et al. 2010) were downloaded from GenBank ( (Hoang et al. 2018 ) and an approximate likelihood ratio test with 10,000 replicates (Guindon et al. 2010 ). The rust fungi on Vinca occurred in a monophyletic group within a clade of rust fungi on hosts in the Poaceae (Clade II sensu Dixon et al. 2010) . Based on a phylogenetic species concept, the Australian sequences on Vinca major were conspecific with P. vincae, which supported the morphological identification. All sequences were identical. Puccinia cribrata (on V. minor) was sister to P. vincae (Fig. 2) . This is the first report of P. vincae from Australia. Infected periwinkle plants have since been observed at several sites in South Australia between Adelaide and Bridgewater. It is not known how and when P. vincae was introduced to Australia. Puccinia vincae is widespread on Vinca spp. in Europe and the USA (Hernandez et al. 2002) . The rust joins a list of over 100 exotic rusts established in Australia ).
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c d e f g Fig. 2 Symptoms of Puccinia vincae on Vinca major in Australia: a infected shoots, b and c uredinia on the abaxial leaf surface, d and e equatorial and surface view of urediniospores and teliospores (BRIP 68436), f infected shoots with spermogonia, g yellow spots of telia on leaves (BRIP 70683). Bar, 10 μm
